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(87) Abstract: The invention relates to a shaft for a femoral neck prosthesis, which comprises an anchoring area (27, 29) which is
< arranged inside the femur in order to anchor the prosthesis into bone, a head area which is axially adjacent to the anchoring area (27,

29) on the proximal side, said head area comprising a device (13) which is connected to the prosthesis head (15), in addition to a
¢, distal end which is arranged opposite the head area in the axial direction of the anchoring area (27, 29). The invention is characterised
€% in that the maximum cross-sectional dimension of the head area is at the most equal and, in particular, smaller than the maximum
diameter of the anchoring area (27, 29), in such a manner that the maximum cross-sectional dimension of the shaft (11) is in the
anchoring area (27, 29).
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B (57) Zusammenfassung: Die Erfindung betriff einen Schaft fiir eine Schenkelhalsprothese, umfas- send einen zur Anordnung im

& Inneren des Femurs vorgesehenen Verankerungsbereich (27, 29) zur Verankerung der Prothese im Knochen, einen sich axial an ei-

& ner proximalen Seite an den Verankerungsbereich (27, 29) anschliessenden Kopfbereich, der eine Vorrichtung (13) zum Verbinden
mit einem Prothesenkopf (15) aufweist, sowie ein distales Ende, welches in axialer Richtung des Verankerungsbereichs (27, 29)
dem Kopfbereich gegeniiberliegt, wobei die maximale Querschnittsabmessung des Kopfbereichs hochstens gleich groB ist wie und
insbesondere kleiner ist als ein maximaler Durchmesser des Verankerungsbereichs (27, 29), derart, dass die maximale Querschnitts-
dimension des Schaftes (11) im Verankerungsbereich (27, 29) vorliegt.
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Femoral neck prosthesis

The invention relates to a femoral neck prosthesis comprising an
anchorage region provided for arrangement in the interior of the femur
for the anchorage of the prosthesis in the bone, a head region which
adjoins the anchorage region axially at a proximal side and has a device
for connection to a prosthesis head, and a distal end which is disposed
opposite the head region in the axial direction of the anchorage region.

Hip joint prostheses are generally known for example from WO
00/09044 A1, in which the prosthesis shaft does not extend into the
femur shaft (corpus femoris) as with shaft-fixed prostheses, but rather
extends through the neck of the femur (collum femoris) without
anchorage in the femur shaft. Prostheses of this type are also known
as femoral neck prostheses.

A shaft of the initially named kind should be set forth which may be
anchored to the femur in as simple and as secure a manner as possible.

The present invention provides in a first aspect a shaft for a femoral
neck prosthesis, comprising an anchorage region provided for
arrangement in the interior of the femur for the anchorage of the
prosthesis in the bone, a head region which adjoins the anchorage
region axially at a proximal side and has a device for connection to a
prosthesis head, and a distal end which is disposed opposite the head
region in the axial direction of the anchorage region,;

wherein the maximum cross-sectional dimension of the head
region is at most the same size as, and preferably smaller than, a
maximum diameter of the anchorage region such that the maximum
cross-sectional dimension of the shaft is present in the anchorage
region;

wherein the anchorage region includes an external thread section
with a spongiosa thread;

wherein the external thread section is arranged adjacent to the
head region; and

wherein the shaft is arranged such that the shaft can be inserted
through a passage formed in the femur from a lateral side of the femur
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and can be secured within that passage by means of the anchorage
region.

Provision is made with the shaft set forth here for the maximum cross-
sectional dimension of the head region to be at most the same size as,
and in particular smaller than, a maximum diameter of the anchorage
region such that the maximum cross-sectional dimension of the shaft is
present in the anchorage region. The anchorage of the shaft can take
place inside a passage formed in the femur due to the anchorage region.
In contrast to known thrust plate prostheses in which the prosthesis is
supported axially at the resection surface via a plate-like element , with
the implant set forth here, the fixing takes place within a bore
extending substantially in the axis of the neck through the femur. It in
particular proves to be favourable that, since no region is present at
proximal whose cross-sectional dimension is larger than in the
anchorage section, the insertion of the prosthesis can take place by
minimally invasive techniques and in particular from lateral. When the
anchorage region has an external thread section, the thread flanks can
be provided with a height which is sufficient for a secure hold and
simultaneously ensures a non-critical strain on the cortex.

The anchorage region of the shaft may include a cementing section and
an external thread section with a spongiosa thread. This embodiment
represents a hybrid solution, with the thread substantially serving for
the reception of axial forces and the cementing section substantially
serving for the support of torques. The thread is bearing in the femoral
neck region where the cortex or the relatively compact spongiosa are
located. A rather low tissue density and tissue strength is present in
the transition region between the trochanter and the femoral neck. The
prosthesis is supported in this region, with the bone cement stabilizing
the spongiosa having a relatively low density. The introduction of the
bone cement can take place by pressing in. The cementing section
may, for example, have at least one recess for the reception of bone
cement at its outer periphery.

The cementing section may furthermore have a geometry which is
cross-shaped or star-shaped in cross-section in at least one axial

3047939_1 (GHMatters) P75979.AU 23/12/11
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region, with substantially axially extending recesses being formed.
Such a cross configuration or star configuration is also suitable for the
use of instruments for screwing in or manipulating from lateral. The
recesses may extend up to the distal end of the cementing section.
Provision may also be made for the cementing section to have at least
one spirally or annularly circumferential groove as a recess for the
reception of bone cement.

The recess may be accessible from the distal end of the shaft. This
facilitates the handling from lateral on implanting.

The shaft has means in an exemplary embodiment which ensure a fluid
communication for the supply of bone cement from the distal end of the
shaft to the recess, which likewise facilitates the handling.

The external thread section may be arranged adjacent to the head
region. It thus comes to lie in a region in which the thread comes to lie
in spongiosa with a comparatively high density and finds a hold in the
cortex at best with the thread tips.

The spongiosa thread, for example, has a substantially constant core
diameter and/or a substantially constant external diameter. The
maximum diameter of the external thread defines the maximum
diameter of the shaft in an embodiment of the described implant. The
thread height amounts in this context to at least 3mm, and in
particular at least 4.5 mm, in specific embodiments.

Provision may furthermore be made for the maximum cross-sectional
dimension of the head region to exceed the maximum core diameter of
the thread by a maximum of 1/3 of the difference between the
maximum external diameter and the maximum core diameter of the
thread, and is in particular at most the same size as the maximum core
diameter of the thread. This makes it possible that the shaft can be
inserted from lateral via an opening provided for the reception of the
anchorage region.

If the shat has a cementing section, it may, for example, adjoin the

3047939_1 (GHMatters) P75979.AU 23/12/11
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threaded section at distal and thus permit a support in the spongiosa
which has good cement support.

The maximum cross-sectional dimension of the cementing section
exceeds the maximum core diameter of the thread in an embodiment by
at most 1/3 of the difference between the maximum external diameter
and the maximum core diameter of the thread and is in particular at
most the same size as the maximum core diameter of the thread.
Provision may furthermore be made for the maximum cross-sectional
dimension of the cementing section to be at least as large as the
maximum cross-sectional dimension of the head region. These optional
features ensure a good fit of the cementing section in the bore
established for the insertion of the implant.

The cementing section may be provided with a sealing section in the
region of its distal end, with the sealing section being made in thread
form for example. If the anchorage region includes an external thread
section with a spongiosa thread, the thread-shaped sealing section may
correspond to the spongiosa thread, in particular with respect to the
dimension of the external diameter and/or of the thread height.

The head section and the anchorage section are arranged coaxially, for
example. A coaxial arrangement may likewise be present between at
least two of the regions or sections head region, cementing section and
external thread section.

The proximal to distal extent of the anchorage region may be
dimensioned such that the distal end of the shaft comes to lie in the
spongiosa tissue of the femur. The shaft then does not project laterally
out of the femur.

The head region, for example, may have a conical or truncated conical
connection element for connection to a prosthesis head.

An instrument set is also set forth here with which the shaft may be
anchored to the femur in a simple and secure manner and the femoral

neck prosthesis including the shaft can thus likewise be inserted in a
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simple and secure manner. The instrument set includes a trepanning
drill and a thread cutter for the manufacture of a passage as well as a
screwing instrument to screw the shaft into the passage from lateral.
An introduction instrument may additionally be provided for the
introduction of bone cement which has an introduction section which
may be mounted onto the distal end of the shaft. The instruction
section may be made in the manner of a grommet and serves in
particular as an adapter for the optimum adaption of the outflow end of
a conventional cement syringe or cement gun to the distal end of the
prosthesis shaft. The introduction section may be calibrated to the
distal end of the shaft such that, in the mounted state, a channel
formed in the shaft is sealed with respect to the environment. The
introduction section may in particular be made in cap-shape, hood-
shape or bell-shape at least regionally. The introduction section may be
a separate component which may be connected to a cement syringe or
cement gun.

The instrument set may be used in a method for the insertion of a
femoral neck prosthesis of the kind described above in which the
femoral head is removed via a front access and a corresponding
incision, a core hole extending from lateral through the neck of the
femur is formed, a thread is cut into the core hole, the prosthesis shaft
is screwed into the passage formed in this manner and the prostheses
head is mounted onto the shaft via the front access.

The shaft may be cemented in for example, provided a cementing
section is provided. The bone cement is in particular introduced with a
shaft already located in the passage. An in particular grommet-like
introduction section of an introduction instrument may be mounted on
to the distal end of the shaft for the cementing in thereof.

The machining of the acetabulum (hip ball-and-socket joint) of the hip
bone for the insertion of the prosthesis shell in particular takes place
via the front access (anterior) via which the femoral head is previously
removed. Alternatively, it is also possible to carry out this machining
via the previously formed core holder or the finished passage. In this
process, a sleeve may be pushed into the core hole or into the finished

3047939_1 (GHMatters) P75979.AU 231211
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passage through which subsequently spindles for the necessary
machining instruments may be guided and the actual instruments may
be plugged onto the spindles pushed through. This sleeve may be
utilized for the fixing of the femur in that the femur is fixed via an
outwardly projecting section of the sleeve in a position correctly aligned
relative to the hip bone, in particular on the operating table. The
prosthesis shell may in particular be inserted via the front access via
which the femoral head is removed, with this being able to take place
after the forming of the core hole and before the cutting of the thread.

An anchorage of the prosthesis shaft by means of a thread formed in
the passage makes it possible that a proximal-to-distal positional
correct may be carried out by rotation of the shaft in the passage, with
this being able to take place after the mounting of the prosthesis head.

All indications of alignment, positioning, orientation and direction
which are used as required both in the claims and in the description as
well as the drawings in connection with the prosthesis and in
accordance with the technically usual conventions and which in
particular relate to anatomical axes, planes, directions in space and
directions of movement are familiar to the person skilled in the art and
relate to the implanted state of the prosthesis.

The present invention provides in a second aspect a shalft for a femoral
neck prosthesis, comprising an anchorage region provided for
arrangement in the interior of the femur for the anchorage of the
prosthesis in the bone, a head region which adjoins the anchorage
region axially at a proximal side and has a device for connection to a
prosthesis head, and a distal end which is disposed opposite the head
region in the axial direction of the anchorage region,

wherein the maximum cross-sectional dimension of the head
region is at most the same size as, and preferably smaller than, a
maximum diameter of the anchorage region such that the maximum
cross-sectional dimension of the shaft is present in the anchorage
region,

wherein the anchorage region includes a cementing section,

wherein the anchorage region includes an external thread section

3047939_1 (GHMatters) P75979. AU 23/12/11
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with a spongiosa thread, wherein the external thread section is
arranged adjacent to the head region,

wherein the cementing section adjoins the threaded section at
distal; and

wherein the shaft is arranged such that the shaft can be inserted
through a passage formed in the femur from a lateral side of the femur
and can be secured within that passage by means of the anchorage
region.

The invention will be described in the following by way of example with
reference to the drawings. There are shown:

Fig. la different views of a prosthesis shaft of a hip joint prosthesis
in accordance with a first embodiment;

3047939_1 (GHMatters) P75979. AU 23/12/11
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Fig.

1b

views in accordance with Fig. 1a of a prosthesis shaft in

accordance with a second embodiment;

a thread cutter of a set of instruments;

the screwing in of the prosthesis shaft of the first

embodiment with a screwing instrument;

the introduction of bone cement with a prosthesis shaft of

the first embodiment with an introduction instrument;

a prosthesis shaft of the first embodiment in the inserted

state with a mounted prosthesis head;

different views of a prosthesis shaft of a hip joint prosthesis

in accordance with a third embodiment;

the screwing in of the prosthesis shaft of the third

embodiment with another screwing instrument,;

the introduction of bone cement with a prosthesis shaft of
the third embodiment with another introduction

instrument; and

a prosthesis shaft of the third embodiment in the inserted

state with mounted prosthesis head.
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Only the prosthesis shaft 11 of the hip joint prosthesis in accordance with
the first embodiment is shown in Fig. la. The shaft 11 is made in multiple
parts and includes a distal cementing section 29 and a proximal section,
which is also called a head section and which is made at the proximal end
as a cone 13 as well as a section 27 adjoining the cone 13 toward distal
and provided with an external thread 17 made as a spongiosa thread. The
cone 13 serves for the coupling to a prosthesis head not shown here and
having a correspondingly shaped mount for the cone 13. The prosthesis
furthermore includes a joint shell, likewise not shown, for the insertion
into the hip bone. The two shaft parts 27, 29 described are firmly plugged
together to form the shaft 11. For this purpose, the cementing section 29
is provided with a connection spigot 33 for which a corresponding spigot
mount 35 is formed in the threaded section 27. The cementing section 29
has a star-shaped cross-section which is formed by four webs 23 standing
at right angles to one another in respective pairs, extending in the axial
direction and bounding recesses 19 for the reception of bone cement in
the peripheral direction which are elongated in axial direction and open to

distal.

Fig. 1b shows a second embodiment which differs from the first
embodiment (Fig. 1a) by the configuration of the spongiosa thread 17. The
arrangement of the thread flanks in the second embodiment is reversed

relative to the first embodiment with respect to the axial direction.

Fig. 2 shows how a thread is cut on the femur into a previously formed
core hole 51 by means of a thread cutter 41 in extension of the axis of the

neck of the femur coming from lateral. The femoral head is only shown by
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dashed lines since is has already been removed in this phase of the

surgical procedure which will be looked at in more detail in the following.

In accordance with Fig. 3, the set of instruments furthermore includes a
screwing instrument 43 which is calibrated to the distal cementing section
29 of the prosthesis shaft 11. The screwing instrument 43 is provided with
fingers 49 which engage into the recesses 19 of the cementing section 29.
The screwing instrument 43 is formed in this respect in a complementary

manner to the cementing section 29 of the shaft 11.

In accordance with Fig. 4, an introduction instrument 45 of the set of
instruments, which includes an introduction section 47 matched to the
shape of the rear end of the cementing section 29, serves for the
cementing in of the prosthesis shaft 11. The introduction section 47 is
provided as a separate component which can be mounted on a
conventional cement syringe or cement gun and thus serves as a type of
adapter grommet. The discharge region of the introduction section 47 is
made as a bell-shaped contact regibn 48 which projects radially beyond
the cementing section 29 having only the core hole diameter and supports
a radial widened section of the injected bone cement by its shape and
prevents a discharge of bone cement from the passage 21. The injected
bone cement enters via the introduction section 48 into the recesses 19 of
the cementing section 29 and from there in substantially a radial direction

into the material of the spongiosa of the femur bone with open pores.

In the completed state in accordance with Fig. 5, the prosthesis shaft 11
provided with the prosthesis head 15 mounted on the cone 13 is located in

the correct depth inside the passage 21 and is anchored in the relatively
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hard region of the neck of the femur via the proximal thread 17 and in the
relatively open-pored spongiosa via the cementing section 29 at the femur.

The prosthesis shaft 11 is thus fixed in the femur practically over its total

axial length without external pressing devices or clamping devices being

S necessary to fasten the prosthesis shaft 11.

The third embodiment of a prosthesis shaft 11 shown in Fig. 6 differs from
the two previously described embodiments by the design of the cementing
section 29. The recesses 19 which are in turn provided and extend in the
10 axial direction between web-like wall sections 23 are not open to distal
here and are not directly filled with bone cement. The cementing section
29 is rather provided with an axially extending, central introduction
channel 25 which is accessible from distal and communicates with the
recesses 19 via radial openings 26. These openings 26 are arranged offset
1S to one another with respect to the axial direction. In the region of its distal
| end, the cementing section 29 is provided with a threaded section 31
i which serves as a seal on the introduction of the bone cement, as will be
i looked at in more detail in the following. The threaded section 31 is
calibrated to the proximal anchorage thread 17 and is in particular
20 designed as its prolongation. Since the primary purpose of the threaded
section 31 is not the anchorage of the shaft 11 in the femur bone, the
threaded section 31 can e.g. be made from a bioabsorbable material. The
distal end face of the cementing section 29 is provided with two cut-outs
28 diametrically opposed to one another. As Fig. 7 shows, these cut-outs
25 28 serve for the reception of correspondingly shaped projections 44 of a
screwing instrument 43 with which the shaft 11 is screwed into the
previously manufactured passage 21 in the femur bone. Not only this

screwing instrument 43, but also the instrument 45 for the introduction of
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bone cement differs from the corresponding instrument for the first and
second embodiments. As Fig. 8 shows, the contact region 48 of the
grommet 47 sealing the distal end of the cementing section 29 in the
mounted state has a radial inner ring wall 42, which outwardly seals the
channel 25 of the cementing section 29, in addition to a radially outer ring
wall which outwardly encompasses the distal end of the cementing section
29. Unlike the introduction instrument for the first and second
embodiments of the prosthesis shaft, the radially outer ring wall of the
contact region 48 does not have any guidance or sealing function in the
introduction instrument 45 shown in Fig. 8. The axially extending channel
25 and the openings 26 opening into the recesses 19 provide a radial
outflow of the bone cement from the recesses 19. The sealing of the

passage 21 is ensured by the seal 31 made as a thread.

The prosthesis shaft 11 of the third embodiment in accordance with Fig. 9
is thus also anchored reliably at the femur bone via the thread 17 in the
comparatively hard material of the neck of the femur and via the bone
cement cooperating with the cementing section 29 in the comparatively

open-pored material of the spongiosa.

Irrespective of which cementing section 29 is used for the prosthesis shaft
11, the routine of the surgical procedure for the insertion of the prosthesis

1s as follows:

First, the femoral head is cut off and removed via a front access (anterior).
Then either the acetabulum of the hip bone is immediately machined, and
indeed likewise through the mentioned front access, or the trepanning

bore 51 (cf. e.g. Fig. 2) anyway required is first established. This is done
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with the help of a computer-aided optical navigation system. For the
machining of the acetabulum via the trepanning bore S1, a machining
sleeve (not shown) is pushed into the latter and the instruments required
for the machining of the acetabulum can subsequently be supplied via it..
The correct alignment of the femur bone relative to the hip bone required
in this process can be fixed in that the machining sleeve is dimensioned
such that it projects laterally out of the femur of the patient and is held at
the operation table by suitable means. The subsequent insertion of the
prosthesis shell (not shown) takes place in turn via the mentioned front
access. Then, after removal of the machining sleeve, a throughgoing
internal thread for the prosthesis shaft 11 is formed in the trepanning
bore 51 by means of the thread cutter. Subsequently, the prosthesis shaft
11 is screwed into a depth previously fixed as part of the operation
planning by means of the screwing instrument 43 (cf. Fig. 3 or Fig. 7).
Then - again via the mentioned front access - the prosthesis head 15 is
inserted and mounted onto the cone 15 of the prosthesis shaft 11. The
blows onto the head 15 required for the fixing of the head 15 on the cone
13 are also carried out through the front access by means of
corresponding instruments not shown here. Subsequently, the correct
position of the prosthesis head 15 can be inspected and, if necessary,
corrected by rotating the prosthesis shaft 11 in the passage 21. If the
correct position, i.e. the correct depth of the prosthesis shaft 11 in the
passage 21, has been reached, the prosthesis shaft 11 is cemented in with
the aid of the introduction instrument 45 (cf. Fig. 4 or Fig. 8). For this
purpose, the respective "grommet" 47, which is attached to a conventional
cement syringe, is mounted onto the distal end of the prosthesis shaft 11,

as was explained above. As soon as the cement has hardened, the
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prosthesis shaft 11 is not only reliably anchored in the femur bone via
its thread 17, but also via the cementing section 29.

A property of the prosthesis set forth here comprises the fact that it is
possible to work only with minimally invasive surgical procedures and
that an insertion of the shaft from lateral can take place, with only the
mounting of the prosthesis head having to take place from medial.

It is to be understood that, if any prior art publication is referred to
herein, such reference does not constitute an admission that the
publication forms a part of the common general knowledge in the art, in
Australia or any other country.

3047939_1 (GHMatters) P75979.AU 2312/11
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35
41
42
43
44
45
a7
48
49
51
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Reference numeral list

shaft of the prosthesis

proximal end section, coupling section, cone
head of the prosthesis

thread of the prosthesis shaft, spongiosa thread
recess, mount

passage

wall section, web

channel

opening

anchorage section with thread

cut-out for screwing instrument

anchorage section with recess, cementing section
sealing section, rear threaded section
connection spigot

spigot mount

thread cutter

radially inner ring wall

screwing instrument

projection of the screwing instrument
introduction instrument, cement syringe or cement gun
introduction section, grommet

contact region

finger of the screwing instrument

trepanning bore
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CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

A shaft for a femoral neck prosthesis, comprising an anchorage
region provided for arrangement in the interior of the femur for the
anchorage of the prosthesis in the bone, a head region which ad-
joins the anchorage region axially at a proximal side and has a de-
vice for connection to a prosthesis head, and a distal end which is
disposed opposite the head region in the axial direction of the an-
chorage region;

wherein the maximum cross-sectional dimension of the
head region is at most the same size as, and preferably smaller
than, a maximum diameter of the anchorage region such that the
maximum cross-sectional dimension of the shaft is present in the
anchorage region;

wherein the anchorage region includes an external thread
section with a spongiosa thread;

wherein the external thread section is arranged adjacent to
the head region; and

wherein the shaft is arranged such that the shaft can be
inserted through a passage formed in the femur from a lateral side
of the femur and can be secured within that passage by means of

the anchorage region.

A shaft for a femoral neck prosthesis, comprising an anchorage
region provided for arrangement in the interior of the femur for the
anchorage of the prosthesis in the bone, a head region which ad-
joins the anchorage region axially at a proximal side and has a de-
vice for connection to a prosthesis head, and a distal end which is
disposed opposite the head region in the axial direction of the an-

chorage region;

3047965_1 (GHMatters) P75079.AU
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S

(S wherein the maximum cross-sectional dimension of the

8 head region is at most the same size as, and preferably smaller
o than, a maximum diameter of the anchorage region such that the
N maximum cross-sectional dimension of the shaft is present in the
—_ S anchorage region;

. E wherein the anchorage region includes a cementing section;
':3 wherein the anchorage region includes an external thread
S section with a spongiosa thread, wherein the external thread sec-
O tion is arranged adjacent to the head region;

@\

10 wherein the cementing section adjoins the threaded section
at distal; and
wherein the shaft is arranged such that the shaft can be
inserted through a passage formed in the femur from a lateral side
of the femur and can be secured within that passage by means of

15 the anchorage region.

3. A shaft in accordance with claim 1, wherein the anchorage region

includes a cementing section.

20 4. A shaft in accordance with claim 2 or 3, wherein the cementing
section has at least one recess for the reception of bone cement at

its outer periphery.

S. A shaft in accordance with claim 4, wherein the cementing cross-
25 section has a geometry of cross-shape or star shape in cross-
section at least in an axial region, with substantially axially ex-

tending recesses being formed.

6. A shaft in accordance with claim S, wherein the recesses extend

30 up to the distal end of the cementing section.

3047985_1 (GHMatters) P75078.AU
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A shaft in accordance with claim 4, wherein the cementing section
has at least one spirally or annularly circumferential groove as a

recess for the reception of bone cement.

A shaft in accordance with any one of the claims 4-7, wherein the

recess is accessible from the distal end of the shaft.

A shaft in accordance with any one of the claims 4-8, wherein the
shaft has means which ensure a fluid communication for the
supply of bone cement from the distal end of the shaft to the re-

CeEss.

A shaft in accordance with any one of the preceding claims, where-
in the spongiosa thread has a substantially constant core diameter

and/or a substantially constant external diameter.

A shaft in accordance with any one of the preceding claims, where-
in the maximum diameter of the external thread defines the max-

imum diameter of the shaft.

A shaft in accordance with any one of the preceding claims, where-
in the thread height amounts to at least 3 mm and preferably to at

least 4.5 mm.

A shaft in accordance with any one of the preceding claims, where-
in the maximum cross-sectional dimension of the head region ex-
ceeds the maximum core diameter of the thread by a maximum of
1/3 of the difference between the maximum external diameter and
the maximum core diameter of the thread, and is preferably at
most of the same size as the maximum core diameter of the

thread.

3047965_1 (GHMatters) P75079.AU
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A shaft in accordance with claim 1 or any one of claims 3-13 when

dependent on claim 1 wherein the shaft has a cementing section.

A shaft in accordance with claim 14, wherein the cementing sec-

tion adjoins the threaded section at distal.

A shaft in accordance with any one of claims 2, 14, 15 or any one
of claim 4-13 when dependent on claim 2, wherein the maximum
cross-sectional dimension of the cementing section exceeds the
maximum core diameter of the thread by a maximum of 1/3 of the
difference between the maximum external diameter and the maxi-
mum core diameter of the thread, and is preferably at most the

same size as the maximum core diameter of the thread.

A shaft in accordance with any one of the claims 2, 14-16 or any
one of claims 4-13 when dependent on claim 2 wherein the maxi-
mum cross-sectional dimension of the cementing section is at
least the same size as the maximum cross-sectional dimension of

the head region.

A shaft in accordance with any one of the preceding claims, where-
in the anchorage region includes a cementing section, with the
cementing section including a sealing section in the region of its

distal end.

A shaft in accordance with claim 18, wherein the sealing section is

made in thread form.

A shaft in accordance with claim 19, wherein the anchorage region
includes an external thread section with a spongiosa thread, with

the thread-shaped sealing section corresponding to the spongiosa

3047085_1 (GHMatters) P75079.AU
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thread, preferably with respect to the dimension of the external di-

ameter and/or of the thread height.

A shaft in accordance with any one of the preceding claims, where-
in the head region and the anchorage region are arranged coaxial-

ly.

A shaft in accordance with any one of the preceding claims, where-
in the anchorage region includes a cementing region and an exter-
nal thread section, with the head region and the cementing section
and/or the external thread section being arranged coaxially, or
with the cementing section and the external thread section being

arranged coaxially.

A shaft in accordance with any one of the preceding claims, where-
in the proximal to distal extent of the anchorage region is dimen-
sioned such that the distal end of the shaft comes to lie in the

spongiosa tissue of the femur.

A shaft in accordance with any one of the preceding claims, where-
in the head region has a conical or truncated conical connection

element for connection to a prosthesis head.

A shaft substantially as herein described with reference to the

drawings.
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